Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2004-1 73249 

(43)Date of publication of application : 17.06.2004 



(SDlntCL. H04B 1/04 

H03F 3/217 
H03F 3/24 



(21 Application number : 2003-360899 (71 Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22)Date of filing : 21.10.2003 (72)Inventor : TANABE MITSURU 

TANAKA KOICHIRO 
SAITO NORIAKI 
SAEKI TAKAHARU 
MINAMI YOSHIHISA 



(30)Priority 

Priority number : 2002312724 Priority date : 28.10.2002 Priority country : JP 

(54) TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter of 
an EER (envelope elimination and restoration) method 
with wide band and high efficiency. 
SOLUTION: Amplitude components of a modulation 
signal are inputted in a power supply terminal of a high 
frequency power amplifier 1 30, an IQ quadrature signal is 
inputted in a high frequency input terminal of the high 
frequency power amplifier 1 30 and an original modulation 
signal is obtained from the output of the high frequency 
power amplifier 1 30. Collector voltage is supplied from a 
group 615 of DC-DC converters with successively 
different output voltage to an emitter follower 729 via a 
group 621 of switches. As for the collector voltage, 
efficiency of the emitter follower 729 is enhanced by 
reducing difference between emitter voltage of the 
emitter follower 729 and collector voltage of the emitter 
follower 729 by selecting any one output of DC-DC 
converters 616 to 620 by the group 621 of switches 
corresponding to the level of the amplitude components 
and giving the output to the emitter follower and a wide band operation is made possible by 
performing voltage conversion of power voltage of the high frequency power amplifier 130 by 
the emitter follower 729. 
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(54) [^©««;] sm 



(57) mm 

nun E»«TW4EERs©ifli5 

i£«#«*gf§ 13 0 ©«M«-TCA* U I QS 
^ffl#^iSMfe**^ipSHl 3 0 <DHtm$LA*>M 
^fcAfcU XRftlAWni 3 

C-DC3>;t-^i¥6 1 5fr£>X-f y^»6 2 
l^lTX5y^7*n'77 2 9CHl/i7^« 

tJ&UTDC-DC3>A*-5' 616~620CD 

^•ftifr— oomtj&z-i y^me 2 itikl 

P>7 7 2 QcDX^^^^JEEixSy^^^n 1 ?? 
2 9©3I^:5Mtffi©*£/J\S< bTX5y*7 
*n!7 7 2 9©j»**it» 1 fro, ig«fe«^7lf 
*§3§1 3 0OfIi|ff&I57^7tn77 2 9 
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(2) 

mmm^xy-i x^mz ^-orx^^ x^ntzmm^oxy-f xy"-^\z%-oxmmx-( y^mn&xi y^ & 
mum \zmm £ # $ x -r y =5- f v < n t , 

MC* -T y ^SP J; 0 SIR $ ftfcftf *l* ©;Wy^>:?V:Fn.P-*©ffi:*j *BE £ b TWE «MS «■ 5 

mumizmm^^^x^ y=j- Fy-r /tt, 

[11*913] " 

WE^*«^JS"fg^offi^(3^tt^nT«^aj^«*S7^-hv\*y^T^7^-Kny^^©<h, 

WEX-f y 5P > y a. 1/- ? ©ffi t WE U = 7«flE**^a©«««EEAA«l t ©US lz tttt 6 ftTMEX -f 
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(3) 

m^jfl i o ] 

mfittE ftgWWfcM©»&**R©«JEEfcJE*r y f-XTV**. fc, 

MEX-f y^iPfc.fcOX&Sttfcfan^cDX'f y^>^l/^3.^-^CDffi**ffiS:*i!i«J£i:L,TWElB«i^ : & 

tm*« 1 1 ] 

WE«ii»ffl¥»TfflHianfcii^ 
t, 

KTEXft © X -f y 3- y 9 V * =l V - ^ © m # mBE ft #* t L T IfrBKIB&ft ft«JEE^& T 5> XR® U -7 

WE««fli*etirE*»©'jx7«EE*jft#a^fijjrr*^-f y^»t» 
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(4) 

2] 

[•*B13] 
[M«9(l 4] 

[M&B 1 5 ] 



...t«w©»aiaKiM 

[0 0 0 1] 

#3S9if£. (Orthogonal Frequency Division Multiplex ; E3£^&Sfc#f!l#m) ftt'U-^t'JT 

[0 0 0 2] 

[0 0 0 3] 

b*»Lfc#&» a«©7n-FA>H<bK:#VJ, OFDM (Orthogonal Freauency Division Multiplex ; 

fef*7+irU7*ffl^*a«*SC*t«fflSnj6j6, tE#©A«, ABiR®ffjq&«£Jtt«UB?ttffi*& 

#fc**a«3S£-*-*. "3*0. ¥^*#£*©RIIMfcfc«#i©ifc» PAPR (Peak to Average Power Ratio) 

[0 0 0 4] 
[0 0 0 5] 

;L©«k5ft»g£A?fc-f'«, *->©*j*£bT»-6n*a*OEERj* (Envelope Elimination and Restora 
tion) «*«3(ESnTVi* WfFXltt 1 #JH. ) 

H6ttEERtt©***a-r:/Oy*BT**. H6fc*ViT, *f 4 0 fcA***lfc««**«fl|-^4 6fc£* 
tfQAMfefli2MSft, Iil4 6«^4 1TMIM3;tl > **lteJ:^TlHlJ*»fl| 
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(5) 

-9 5%) ^oT^S^7>y U^y^^l^^-*^) jWS^tlS. ^iI4 6^ 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] 

fctAtf, 200mA, 3 vcDDcmti^mLftt-r^t. mmmtnte o omwtfs:^. M^fir>^4 
4-e«, oFF^^a«aE*«itn-r, *ffivdd©*j&«aJiins*'i*fc», a««wt*i40T*«. on^c 

tt2 0 0mAO«|««ft««t, h7>vX^H^^#ffibTV^fese>, H W >- 7-*W«EVD S «fiS?P« 
ffi©-fr<^-tf V> 0 . 3ViflEtfif7t5. £©»£-, 0. 3X0. 2 = 0. 06 r>* 9 6 0 mW©jt«M#a« J. ^ 
>> ? 7.^©*T«»$n^^i^^2.„ tISl*tti(; (6 0 0-6 0) /6 0 0 = 9 0%tlf^ A»7>:/T? 

[0 0 0 9] 
[0 0 10] 

Tttffiffllfc#-©*SJ|MBS-S-*. ^^T«*S^SX-1'y5 i M7>7 r ©«iSS8 : jF-tA*f tiff, Mm&tft\ZttmLtz 
[0011] 

£©£'5£*J&££&;L<i:t;rj;D, X-f y 5 1 S7>7'75:i*©^»Tttafe?)^ii5^l^7>7 p ^ffl V>5 C 
C##WlfXlR] *B#fffg 6256482B1 (0® 3 ^— 0 6 ) 

[0 0 12] 

HzT»4Ii«>5. fttAtf, ilLAN08»T»5. IEEE 8 0 2. 1 1 aSMitf «i2 0 MHz 
[0 0 13] 

[0 0 14] 
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(6) 

[0 0 15] 
[0 0 16] 

&WRtZ>X-1 y^mt, Mm*?^ Z^m\Z£?T7>7^ XZfttzM^f&ftCDXy^ X^—?izU^TX^ y^m 

cD&x-ty?- zwRmzmm-z -a-s x -y y ^ k 5 a* t . nfcfirn^ox-f * ? > ^u- * a. 

[0 0 17] 

. »^©i7^KjKirr^^^>-yp!¥3.v-^-«wtt; -MRsnraEx^r v*yifxs*F± u-^am^fm 

[0 0 18] 

*Ol£EM^T75'f ATS««A5-f Xfgi, «S«ESg!|ii«»t«[©^5«[«©mffifclElft-r-5«IS07, 

^z^xx^^ x^nrcmm^oxy^ x^-^\z%^tx^ y^mco^x^ y^^mRmzmm^it^x-i y 

[0 0 19] 

. &&<DX^ y^><!7U¥3.U-?<Dmtimf£ £*ig>«EE t L T*ftO U - 7«ffi3E»^aa» ttti^tm. 
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(7) 

[0 0 2 0] 
[0 0 2 1] 

iM*5GHz$iA5i5a;«^ cns*i3-r*££*»7?sfcir»&«, ««jRaE*^«7r**fctAiJit3flsciwB 

[0 0 2 2] 

©fg 1 ©«IEfB^ft5S±li--5!g 1 ©^ 5 >^feIE^R£. * 1 <D9*i 3 & ®J| 1 ©&iE{I*tft§tt 

[0 0 2 3] 

5SEifc«":frJiiiig©ffi;m^^ 

i^S^ttlE^Rt*^ 3>^:»m^R£ftRttfc££fcJ;D. IE*KHfcffiJSfl-£, *ffi**«WSa-©*-f 3 > 
[0 0 2 4] 

*EA^t©F5irlSI'tSnTX^y5 i >^^^iP-^©ffl^mJI^ffi'r?>^l©«EE^ai^Ri, U=7*£E 
ffi*ffl#SA>6»6nfc«EEJWHx-^iCJ:»5» I'Brt^iX?^ Xy*-?(D?-1 3 >?-ftl%&lEtZ>1t#><DflS 

2 ©«iEfli*ftfli;*7-r**2 ©*-r s >^KiE^g:t, * 2 ©*^r 3 >y«aE#«*6oji 2 ©ttiEflreftsw-ss 

X^-^©^< 3 >^ft« IE-**** 2 ©*-f 3 >^3E*R£j&»f!HllShTV»* £ tWSL^. 

[0 0 2 5] 

^©«^fc«tn«, KTW.ki&ffUlSMtft:*-*-*. ffi^X5KX^-^£lI^j£#©^3>^ JRjB*7-f 

atlfc^-f yf>^^i^ffi^3 tS<S^©ffi*Sfn, U x7*JBE*JJt^RT*&Sfc**fc«EE H n y 

Rfc»2©*-f5> ^SiE^R i*2©*-f3> y MiE^a t ft RJtfc £ t C =fc 9 , IEWE CfiiX 5 -f X =f- 5> t M 
m&ftOt"( 3 >$f ftJflETSN 9fil$ft*iK&*ft$3I?£&. 
[0 0 2 6] 

±VZm 1 2 ©*lfl©Slfl|«K*ViTtt, U =7«EEJMfc^R*»«*. tfX5 y * 7 * □ >7T*]&£:hS. 
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(8) 

[0 0 2 7] 
[0 0 2 8] 

±E!f£ 1 SfcttJB 2 ©56MOSI*«K:*VsTtt, U =7ttEE*»#««f J =7 MPa l/-^Ti*Sft5»#* » 
[0 0 2 9] 

[0 0 3 0] 

[0 0 3 1 ] 

[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 

y^>?u**u-?<Dmt>nm<D{iiitifr-z)%:miR-tz>z'( y^mt, mmxy-i xmrnz^ 

ffi*«-r4U=7*£E3E»^at. MiE£»M^£SJ3|&A#S|^;:A7Jb, HB'J=7tEWSJ:J:oTlE 
[0 0 3 5] 

t©*ififc«kntf, maimflEsantwuMwji^siiRrowBEfcSEiiir***©^^ y^>yu¥3.u-?&mi 

, ««*»©l^^!CJ6i;T^-f yf>^l/=fa^§l«U SS^n^-r b-^©tB73i|I£ 
*m«mffi i bT U ^ 7*EE***«#»tt£a-fc*EE*iJW- SCitiO «EE£*<£fr 5 ttJ&SaUB bT V>5 . 
©fc«6, «BE««l*ff5i*©'J=.7 , «EE«SI#afc:J:*«£EHDy^Sd>fe<»^sci3&»T#, X-f y^>^b 

[0 0 3 6] 
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(9) 

Xff 5EER&TtejBttS*lftj&^)fc, ^Mfitm (E r r o r Ve c t o rMa gn i t u d e : EVM) ®#ffcj&« 
[0 0 3 7] 

fifeTtt, XMMA4HHI4*OFF (SM&fto) ©££, iM««#**»KA#sns«;&t> 0T»*fc«>, 7 
[0 0 3 8] 

[0 0 3 9] 

£an?£, 7-f-yf>^i/^i'-^i; < j;5S^w^5A, u=7fffi**^atj;4«aa&*>4>fc<ai*..B 

COT, j£W*WbSH*££**T#*. LfcjiS^T, $)*£<6T£-B:3£i:73:<> J£#«&E E RteZmtT Z> £ ttf 
[0 0 4 0] 

n&frofc, (ErrorVectorMagni tude : EVM) ©#-fb^H!jgT#5. "f fi 

7 >r U >^ *ff 5 *«, 7 A )V* >J >y*tr «fc i T±V%&mj&fr<DBftMte l^;M£Tte, iffiJi&Jiffi§§©ffi£T 
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(10) 

[0 04 1] 

»&»*T*ft^ (EVMttlO*ftSfflHTHft) 3&t, *«JBfeTtt, M»U!liH«lOFF © 

;ft'?XLlr>Sfl!fc€»J&-?e*. 
[0 0 4 2] 

[0 0 4 3] 

*EE©-je©«BEW<;Mfc£*.tfO. 7V) «**ffitr»«EEfc:*ifcU Sfc^ - FAy *;P-:/*»fcfcV»fca&, 
[0 0 44] 

[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 

[0 0 4 8] 

jmwicaau mnm^m^iati^yy^^yjvm^xtuzmmL. y^^^jvm^tati^mwmm^zM. 

[0 0 4 9] 

[%IS©3&*] 

[0 0 5 0] 



[0 0 5 1] 

*£9§©&tt©Jg8$. HiBSIMHLfctfSKWr*. 
[0 0 5 2] 
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(11) 

(.mffivwm 1 ) 

EE 8 0 2. 1 1 a«»0*|»LAN->X7-Afe«fc*>fT»l^'r*. «lLAN->XfAtH t^t5 5 2*0 
•9-^**U7©*n*niC6 4QAM©£W£gBl ^nSSl^ttflf^Sf 5. 5 2 UTtt 
.■**HP*l3 12. 5 kHzfrgtbT&D, 52X312. 5=16. 2 5MHz€fitn„ 
[0 0 5 3] 

Hlt±EERjS**S-r**58«©*Jt©»lBlK:J:4SI««OIl»H**LT^«. £©3Ht*H Hlfc** 
OFDMW4*f»l 1 It, ffitlMUMMtl 1 2t, JHgX7-f 1 1 3t, X-fy^>^W- 

^al/-^SH5i, M-yfSl2 1t, X-i'yf K7<yU 1 4t, K^ISS12 8t, 

$ i 2 9 1, x-r y ?-2!©xfl»**Jii«s i 3 o trMsnxv^. 

[0 0 5 4] 
[0 0 5 5] 

&ffigH:8Wl§!! 1 1 2H «*tf5 V<Dnmn&ZAJ]£VT, OFDMOT4jj^»l 1 1 \z£K) ±f$.Zntz 
[0 0 5 6] 

Mmxy^x^&i 1 3(1 ffiffijMMHE^ft 1 1 2T»K*nfcji«j«»*RPIfttfcafe*aa**jB:©«flEP 
^;PTX7-f7.-r-5. £©«EW<;l/£bTH iiH 0. 5V, 1. 0V, 1. 5V> 2. 0V, 2. 5Vi>m 

jean*. Hicii. i 3^A*sn*fi**», o iitex7-rx#©i 1 3© 

[0 0 5 7] 

cut, Bitc*snT^*aifli^ix5-fxii^©Hflstct?uTtt9i-r«. «*i7.7-rx#©i 1 3d hi© 

J:5K**j«»©^;PSlftiHb, j e©^^;WH*fLT*e.^Ca6S!5e$n/t«JEb-^t©i±«*frV^ HI ©J: 
[0 0 5 8] 

S^X^-f 7.©#£H fctAtf««ri6»*«0. BV<«I«»S1. OVfcStf 1 Vfc*i*>&*, 1V<«(WS 
[0 0 5 9] 

Myf>mal/-^*115}t «*tf3Vffl«|ltffSX*tf«*», «*.tt4«0*-r v*>ifV# 
=lV—9, ■3S04ICDC-DC3WW1 1 6—1 2 0 DC-DCa>A-^l 1 6~1 2 0(1 
«i(«£E*«l»»fc«[©»*«*»©«EEfc*li-r*. ftfie«fcH DC-DC3>/W1 1 6~1 2 0H *tl 
-£n3V©«E£2. 5V, 2. 0V, 1. 5V, 1. 0V, 0. 5 V©*«£Efc*«-r-5. 
[0 0 6 0] 

X-fyfiniU, Wn*»HB*«*«WK:*51'r4«ittf5«©X-f y^l 2 2~1 2 75&>£>&9, 3V(Dll 
«JEE£, HtCDC-DC3>A- ^1 1 6~1 2 0 ©aj7J*ffiT$>3 2 . 5 V, 2. 0 V. 1. 5 V, 1. 0 V, 
0. 5V©#«£E©Wn*>— tJ*a*l-r*. Myf 12 2~12 7lt flUtfcfMOS h7>^*7il*S 

[0 0 6 1] 

^yfF7-r/n i4(i sfl^7'f^^8ti 1 3(cioT7.7-r7,$n^jng^©x7-r7.T : -^(r : eeoT 

^yf»l 2 1 ©«-X-f y^l 2 2~1 2 7^S#?«J{C*a$-fr?)„ 
[0 0 6 2] 

2 8(1 tttiaMMMi^ftl 1 2*»6fH*Sn4ttffiJ«» (Qu 
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(12) 

adrature) fe«ktf|tgtg/£#(In-phase) ) *i«Ja»flH*fc*i(|'$-s%>©T, Mm&.mm^m~ 
[0 0 6 3] 

y'J-Xl/faW^ CJr7^a^) 12 911, ?W 1 2 1 \Z ± DSftSnfc 3 V©mMmBEfc L 

<»iWn^ODC-DC3>A-^l 1 6-1 2 0©ffla«ffi£«««BE£LTOFDM«*©SMi*#SmEEJlE* 

[0 0 6 4] 

XflMftflMM (PA) 13 011 X-fyJfifioT, MUSI 2 8 & S A*Sft*K«jftfl|^ 

[0 0 6 5] 
[0 0 6 6] 

OFDMf§41fgl 1 ItioTMSftftOFDMtfU, &ffil|g^Ifgl 1 2 fc«fcoTS**#ifc 

ffij*^tfc^«*nTHi*sn*. tH*anfc«ijaj»taiic. stix^-fx^gi 1 3H, x^^pi 2 i©# 

*-fs^l 2 2~l 2 7©*>/*7*K7-f^r*fca6©H^^«*€^de-r*. H5-f^1lMBft£tTX9-fX 
[0 0 6 7] 

0V<«IU»^0. 5V 

no. 5 v irAs&jx^, 

0. 5V<jg(gjS^l. 0 V 
/&£>fc£l. 0 Vfcft&a*, 

1. 0V<*|^1. 5 V 
i&Slfl. 5 Vfc?i«e>&*, 

1. 5V<iR*rt^S2. 0 V 

2. 0V<fii)j^S2. 5 V 
2. 5V<jH|^3. 0 V 

[0 0 6 8] 

^©J;3f3bTfr5o DC-DCn>A-* 1 1 6-1 2 Ottft»i££ft**ffiW<;i,£Hi;tHa* 

ffi (2. 5v, 2. ov, i. 5v. i. ov, o. 5 v) *»ffl*an*j:5«*an*. jhijsk»©^^ic«v» 

, 13^X-f7f H^-f/U 14l:f0DC-DCn>/^ (116, 117, 118, 11 

9*fcttl2 0) ©ffl#£7*5V :?£?-£!&>©**£-£*.*. My? H^A'lMtt 

DC-DCn>/Wl 1 6-1 2 0©ffla«fcRlfr&nfc*-f y^l 2 2-1 2 7 t«Rttfc*>/*7U A* 

& * ft£ «je n # jE&i- 3 *£E * ttj # r s . 

[0 0 6 9] 

*#«SK9§-*-*£, SMA^l. 2VOitliDC-DC3>/t-i'l 1 80/UiJ«*>tftD, 1. 5V© 
Wffi^vU-Xl^b-* l 2 9©iffA*«fC4i6n^. ra*K. ««j«4J-*ti. 6V©tfiiDC-DC3 
>/Wl 1 7 ©/**#*>££?), 2. 0VOt£E^iJ-Xl/al/-^l 2 9©*EEX**f 
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(13) 

[0 0 7 0] 

&mmmttM^&i 1 2 *>s ma ->u-xwi/-^i 2 9 © u 7 7 x^^n 

[0 0 7 1 ] 
[0 0 7 2] 

[0 0 7 3] 

£©cfc'3&tW£*g-r3£,J;T, ->'J — Xl/ik-i' 1 2 9CD«EFD7^ (DC-DC3>;WIBAt^U 
[0 0 7 4] 
[0 0 7 5] 

2 8^6tu*snfcffiffi*» (XMtt) ^ Kjwi[fln»x*JiT*»6XAan*. iSEfem^igesi 3 0 

[0 0 7 6] 

[0 0 7 7] 
[0 0 7 8] 

DC-DC3 1 1 6~1 2 OT0>*m*#*9 6%Ti60, X-Yy^l 2 2-1 2 7 0fEHn y ^O 

«m**BteSl 3 0©3ft*A»8 0XT*5ifitt«. 
[0 0 7 9] 

iiLAN IEEE 8 0 2. 1 1 a)|»0*^ fttAB?^(||AiAlil 3 d Bm (2 OmW) 'ifitW 
, -(D£Z¥-?ntl\Z¥-t%ntl<D+ 7 d BT2 0 d Bm (10 0 mW) Ltztf-oT, iS«fim*«ffiSl 

3 0iUTH, K-irm*2 0dBin*ffl*r«j6ai3i«*«. SEifefc^iSgg 1 3 0 <Dnt)%>m (RFffiAtV 

mz-*>n?tDcnii) &8 o%t-rzt, ActspAc^e-^tAioomw (2 0dBm) ©t£, dc«^j 
mzu&mmm-tiM^i 3 o\z!&mf2.nmnmzi. 3vt?***», Act*PAc©?^i*2 0mw ti 

3dBm) tMbT, DCt*PDC*J2 5mWt)S:4ft». 19. 2mA©«*j&»#g£fc5. 
[0 0 8 0] 

[0 0 8 1] 

— * 1 2 9T(D«JIHny7 P H*SST i feO. 5VT*t>, S £>fc7.-f 1 2 1 £*j£-f -SS-X-f (NPNh 

7>v^^) 1 2 2-1 2 7O3l/^-lSy^Hfi»tEVCES0. lVtf5i:> X-f y?m 1 2 1 «hv"J 
— 1 2 9 T?©SjgjS5fe& 1 9. 2mAX0. 6 V= 1 1 . 5mW£tW3tt*. 
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(14) 

[0 0 8 2] 

DC-DC3>/W 116-12 0OMS*tt4XT*56, D C -D C 3 1 1 6 - 1 2 0 T 

2 5mWX0. 0 4=1. OmW 
[0 0 8 3] 

bfcdt^T, ^yfBl 2 ltyiJ-Xl/=Fal/-^l 2 9iDC-DCa>/t-^l 1 6-1 2 0 

11. 5mW+l. 0mW=12. 5mW 

tf-i7«^^W I — 5>)l<D%)mZ 
2 OmW/ (2 5mW+ 1 2. 5 mW) =53. 3% 

[0 0 8 4] 
[0 0 8 5] 

D C — D C 3 >A*-^ ^ ^IH-t^^i* LTt^lEMf^, £«J££ ffl^f-l>X-f y^^l^a 
(DC-DC3>/\*-* 116-120) U-Xl^l'-* 1 2 9 £ * £ ilCJ: 0 . 

D C - D C 3 >/t-*#SrcttBlf T»ofc£»*Wt**:HT#*. tOlftttftTCD £*5 t> 
[0 0 8 6] 

[0 0 8 7] 

£2 0 MHz fc».5M**S+a-K:fijgT*S. 
[0 0 8 8] 

[0 0 8 9] 

S&fc, DC-DC3>n-^l 1 6-1 2 Ott, ffl*l:n-/X^7W , ^*>^«t)(0*»bTV»*. r©*^ 
fc*tr»T. y'J-Xl/alz-i'l 2 9 ©ffl* 1 3 0 ©«l*?©Bfc|EH«#«n©^^ <J TX 
SMUflf 4 n-;u 7 ^ o t t> A v>„ 

[0 0 9 0] 

fc*, fiW^iSMix^-f^x-^ttHW^tnT^sctajasuvitb^, dc-dc3>a*-^i i 6 

-1 2 0©ffia*£Efc*rU s sV-XV^V-*? \ 2 9©/U*«fE^#<^6^ViJ;5{CW!SSnT^tl«ra)Stt 
[0 0 9 1 ] 

£t, ^-fS>W^t, Slfiffl*©^^ (Error Vector Magnitude) tfJRfcU *Mt&ft£#t£l,& 

[0 0 9 2] 
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[0 0 9 3] 
[0 0 9 4] 

$613, 30g©^Stbt, &£*.«**L ANOXIC, TDD mftM&S) ©»£. aifii»I£3£Sfc 
[0 0 9 5] 

[0 0 9 6] 
[0 0 9 7] 

[0 0 9 8] 

m.mtmMvtt. E&m&twmztzQ, nmiWBns^ *«»**«itb^»-&&t*ttasjiii. $ 

t3T«6n*HH«J@»T#*. fetch, WWKH-^X^UTXOjftT^BlT**. 
[0 0 9 9] 

-DC3>;W1 1 6~1 2 0«RW\ ***«-OV/^K*CTV»m^©DC-DC3>;t-^*aiRb, S 
RStlfcD C - D C 3 Offl^jtEEStitEt l/T'> 'J -Xl/a 1/-^ 1 2 9 tfSM£3-£«EEXStr*tt 

^S«fflbTV»S. *<Dfctb, «flE*Ultff5t*©5/U-Xl^3.l'— ^ 1 2 9 ££«tEEPDy ?«^%<||*.* 
£<h#T£, DC-DC3>/^C±4a4;^U5A, 5"J-Xl/3.U-*1 2 9 «fc t>il>«c<«I 

[0 10 0] 

U-7fEMfitHy'J-Xl'al/-^ 1 2 9 *fflV»TVi* £ i \Z «£ 19 , 7-f-H;1y^)KXi:i 
[0101] 

&fflig*i^Bl^a 1 1 2©ltfflj«^J-Offl*JitjSSH|Srtt^Ji(|Si 3 0©A#*£©MfcHifcSa«l#»T 
»«*S9EIHI1 2 8£i8ttfc©T, KT©J: 5 sn*. &*l*if #8t#g* 1 1 2 ©flWK4*V»1fV»ftW 
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[0 10 2] 

iRflsfcOT, HCW^fctfU «f»S#*-rs. IS^7*n7229lt X-f s^W 1 2 1 ©tfi7j£3 
izXtlh, ^-XKXAUfcttttiWKHB^Rl 1 2 0«EE*%>£K:, 1 3 0 te«K*EE 

[0 10 3] 

h7>5?X^*ttfc«fc-oTft«Sn4#«T«IB*n*. L^U £©JHRR*H, Zlfrl^T© 5 MH 

[0 10 4] 

mm<DMi& 3 ) 

^*n«7p3 2 9ffl^-XSSfl:^S5;Ui£lSy^7tn7i3 2 9 tl^ftC^l'-yfSl 2 lT^J0#^.-5 
I5-^7*D7»3 2 9lt '/r:3TtBEia*¥»R:*Sf ^7fSl 2 IttNMOS h^>>>X*T 

[0 10 5] 

*SI(Z)ll3Tlt$n^#»MH DC-DC3>;W»1 1 5 ^XflMftiMMl 3 0 ^©ISJfCX 
3y^7*D73 3 0~3 3 5^4O*T, 7^^*12 ltttlfflj (Rigj&> 6iSfM««*JS<@|| 1 3 0 ^© 

[0 10 6] 

(*S6©^8i4) 

£l~F, EI® «#JiS UT*»W©*lt©»l8 4 C^HTRKtS. 
[0 10 7] 

[0 10 8] 

**S6©P«T13:, *JtO»*lfcC«o»j«K:«ffc{caT©»rit*«l0bT^*. ffiRRRAJIlIS 

!l£#Rl 1 2*»6©JMMK#£Jfc*U *©tMI^T**«W-^a<ft*±5ft**»fcJI«J««-0^-f5>^*tt 
jE-T*$"f 5>^«IE#R4 3 3*Rtf, 5 >^«iE^R4 3 3 frSaaStlfcttjE^-^fcafctoT, 

[0 10 9] 
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-TSo t£&, 04£i3WT, &m 1 lUOFDMft^&SfRSiSL, ff* 1 1 3 VtMMXVf X^a£*U «F 
^lUtt^yfHMA^U ff§l 1 51^ >>f i'^WaW-i'S&St, 1 1 6~1 2 OttDC 
-DC^WW^U $f#l 2 lteX-f yfl|t*l/. ff*12 2~12 7tt7-fyf**U 1 2 9 
U-XMp3.l^-*S*U ^1 2 8ttitSf«||||**LTV»S. 
[0 110] 

£©Sft»©#Kfc,fc*Ui, «T0±5&3MW*#SttS. ffiffiJ*»t«(BJ«»0^'f 5 >^*«. «-fi$«»®A 
**6i*«ift«*iWI»l 3 OCffl^lrWi:**-?©, K7^hfc«t«.»i8E, **W4h7 J:*Ellft 

5>^SlE?g4 3 3*«t^-f 3>^*iE^a4 3 2 *R^fcd tfc«kO, IEWK:ffiffij«»tS«j«»(0^-f = > 
^£«IET*, *»*«*Ji«»ffl*TiEbViaEil***f|iHTr**. -€-©«Oj»*ICr>V»Ttt, £tt©SSl£Btt 

[0 111] 

BB£#JIBLT:45691©ifctt©&tt 5 KO^TlBHJ-rs. 
[0 112] 

0 5 tt*X93©$Jfe©»ft 5 fI<fc-2> E E Rffi**Sf *3lflHIOI3»H**L-TU*. 
[0 113] 

[0 114] 

-kfBffita 5 3 4 , 5 3 5l:itiT, S(B^©l/^l'tX7'f7T-^l:<t?Tl*?$n5DC-DC3>M-^ 
©ffl*U^t*«*fflaftTlri*. 3"T5>^feiE#S4 3 3 T£*l6©«EEM:m3¥£*U DC-DC3>A-^ 

[0 115] 

e 

[0 116] 

*©«&©*J&fe«fctf»flsK:"3lr>Ttt, $Jfi©»?IBl, 4tHUT*5fc»f»t*. fr*, B5fc:feV>T, «F# 1 
1 lttOFDM«%j«f8S*U fSHtl 1 3tt«iX5'f;*^a«*U «F*1 1 4tt*-f K?-f /t**L 
- ^11 5ttX-f yf>yi/^aW^»S*b, ^116~12 0ttDC-DC3>/^t*U 1 2 
lti^-f »^W**U 1 2 2~1 2 7ttX-fymU «P^1 2 8 U 1 3 0\mm 

[0 117] 

\z£-?Tmmt£tiitx-i y^>>fu¥=Lis—?mi 1 5©m*t««i«^©«3jj^*<T*i, sMbwrF-rsa*** 

ViH->U-X^^o.U-^l 2 9*it7LTL*5. t^Sd*, gfi5 3 4, 5 3 5, *>f 3 >ifi&lE^WtA 3 3 £ 
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[0 118] 

cmmcDwm 6 ) 

£TF, HiS*#JBUT*5SWO*JSO»«6R:t3lriTRWr*. £»«i^SI^5IE 
EE 8 0 2. 1 1 a«*©*»LAN->XxA*«fc*tfTKffl-rs. «iLAN-/XrATH [I32T^52*(D 
U-^ir 'J 6 4 QAM®XH£»H\ eft^St^tTf W«^^f 5. 5 2 >J 7fi 

> ^^3 12. 5 kHzfrSILT&O, 5 2X 3 1 2. 5 = 1 6. 2 5MHzSfitt5. 
[0 119] 

H7»i*»W©*Jt©»I86K:«fc*EERj*S*S-rsSI««|oia*H**LT^* B H 7 

I/-^»6 1Bt, X<yfS6 2 1t, 7,-f K9-f A* 6 1 4 £, «SfJCW»6 2 8 '✓U-X^al/-* 
6 2 9 t, ;W ry^SI«)Kntt«AiH«86 3 0 tTMSnil^. 
[0 12 0] 

±BOOFDMi^4i«fS6 1 ltt, *Wfll^*»4-r**i|«-f»564*aK:ffia-r4. 
[0121] 

ffi<a*aai^©6 1 2d oFDMt^fge 1 iK:«tD^snfc*w«^6«*ri6»*affi-r*. 

[0 12 2] 

s<iX7-rx#©6 1 3n swatting 6 i 2T*fflsnfc««j«^fta»wfc:ji!fe5aa7a:*«c©«£E^^ 

T*5-fX-rs. ICSEKJl'tlTH 0. 5 V, 1. 0V, 1. 5 V, 2. 0 V, 2. 5V, 3. 0 

"[0 1 2 3] 

[0 12 4] 

«**?-f*©:frflrt4, fct*tftE*j«»*»o. 5v<ii)«#si. ovastfivtAfta*. 1. ov<g 

7j£*l-£>. 
[0 12 5] 

^.1^-^, ^£9 5flODC-DC3>/t-^6 1 6-6 2 0#Sfc*. DC-DC3>A-^6 1 6-6 2 0lt 
*S®*£E*g:|seS9fclSro^«.«|S:CD«BEfc|Elfe-r5 0 JUMSlfcH DC-DC3>/W6 1 6-6 2 0(1 
^n3VCO«mSr2. 5 V, 2. 0 V, 1. 5 V, 1. 0 V, 0. 5 V<D&WBEtZ.X.1&rZ. 
[0 12 6] 

7'fyf»6 2 1tt, Wn^lfl^jRlRWfcJia-r^WAIiefl©^^ 2 2-6 2 7*»6ft0. 3VCD«jg 

«fiE<h, MODC-DC3>A'-5-6 1 6-6 2 0 ©ffi7J«EETa53 2 . 5V, 2. 0 V, 1. 5V, 1. 0 V, 
0. 5V©#«EEOftfn*»-OSa«-r*. fccfe, 7-f 6 2 2-6 2 7tt, «*tfNPNh 7 >i?7^T«)«S 
n, ^C0^-7;*£E^<i:x.tfMOS h7>yx^TX^ yfSn, DC-DC3>/t-*S6 1 50ffl**^-fy 

[0 12 7] 

M7f K7-f/t6 1 4(1 WMTs^^WL^ 1 3HJ;7TX7^XSnfcIi^ 
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©X7-fXT-^llfoTX^7fS6 2 10*Myf6 2 2-6 2 7 £S#?WK«il$-ti-5o 
[0 12 8] 

it££ll£6 2 814, OFDMflf4jS¥R6 1 l*»6ffl**n**il«^ir*5l***3H/*»l*K:|gD|-r*"b 
tO 1 2 9] 

yU-Xl/^al/-^ CJzTL'^al/-^ 6 2 9(1 *>f y^»6 2 1 J: BMRSfrlfc 3 VOWBmffifcl, 
[0 13 0] 

AA&ftAilMHS (PA) 6 3 OH 7-fyfiT»oT, 2 8*6XA**l«*il»ft»HifcA* 

[0131] 
[0 13 2] 

ai^an*. m*snfc««*4j-**K:, inx5-fxft6i3ii x-r y?s6 2 i©#>w y^e 2 2-6 2 

[0 13 3] 

0 V<g*S VA7P^ 0. 5 V 
&£>«0. 5 VKftfeiL*., 

0. 5V<I«M^1. 0 V 
&£>&4l. 0 Vt^fe**,*, 

1. 0V<I|1/^S1. 5 V 
t3.t>\$l. BV\Z%^>tL^ 

1. 5V<igifsi^;i/sS2. ov 

&6tf2. OVtcAfea*, 

2. 0V<S«W*;j/£2. 5 V 
&£>«2. 5 vtrAfeii*, 

2. 5V<IiM^3. OV 

[0 13 4] 

ftJ&i&^-te, ^0«fc5(3LTfT3o DC-DCrJ>A*— ^6 1 6-6 2 0 Hftg>&£ft-5ttl£ W^£I^Uffl73« 
BE (2. 5V, 2. 0V, 1. 5 V, 1. 0V, 0. 5 V) J&SfflaStt* MMJfl-©l"VHCtt^ 
, X7<7¥S6 1 3^)U-f y^F^-f A*6 1 4Hi:©DC-DC3>A'-^6 1 6~6 2 0$fctt3Vtl©lilA 
*T^T--f ^C-r*^.©if«*#A*. #A6*lfc1f«t:te^, 7-f y^h*7-fA*6 14llDC-DCn>n-^6 
1 6-6 2 0©ffiaa$fctt3 V«BKRW'SttfcX'f y?^ 2 2-6 2 7SSjR«l;t>/t7l, 

«e n*f * mm * m t> t z . 

[0 13 5] 

IfWl. 1 V©iMDC-DC3>A-^6 1 8©AX^>t^t3, 1. 5V© 

ms.^>u-xu^=LU-^6 2 9©«ffix*srf-fc*A6n*. ma^i. 6vot*iiDc-Dc 

3>A-*6 1 7©A7#3->£&0, 2. 0 V©«JE*i->U-XU^ra.l/-^6 2 9 ©iEA^3Sfi:4i 6*13 
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[0 13 6] 

v"J -XW-^o. U-^ 6 2 9©HJ:fr*BESjfcllT*. 
[0 13 7] 

[0 13 8] 
[0 13 9] 

[0 14 0] 
[0 14 1] 

*HaS«:*7i»«S6 3 Ofctt, ^U-Xl/*3.U-^6 2 9*6ffl*anfc«ft^«i«W|^6X*a*l, B 
[0 14 2] 

[0 14 3] 

«±«9§Lfci33D©IMtsfc«k?), «»Stl*3tt*t"3V»TKTK:iB^S. DC-DCn>A'-^616~620 
TO«R«*!}t9 6XT»t), ^-fy?6 2 2~6 2 7©fffKn.y^0. lVT»*tT«. ^nSC0ffl«, £ 

[0 14 4] 

**LAN IEEE8 0 2. 1 1 aSlftOi^, fct*miiJAl*ttl 3dBm (2 0mW) ifitT*. 
£©£££-***«¥$«*©+ 7 dBT2 0dBm (lOOmW) fcfc*. Lfc*bt, iSffl&«*JS««6 3 
OfcLTtt, 2 0 d BmSBIAt5*W»5. i«Ji&«#iB<Ig§ 6 3 0 ©**»* (RFffl*«^/Jp 

^.StlfeDCIt^) 680Xtt5i, ACi*PACASfcf-mi 0 OmW (2 OdBra) ofc*, DC**P 
DCUl2 5mWt^. COt*. «S3Vini, K-*l»4 1. 7mA©Wfctofi*fcfc*. TOMtft* 
CttWHtt*^7Jtte»6 3 Okl^Jfftmaimffittl. 3Vn5AS, ACtAPACOWBlAt*2 OmW (1 3 
dBm) fcStLT* DCf^PDC2 5mWtfi;5fci6, 19. 2mA©mfflW*&S£fr*. 
[0 14 5] 

[0 14 6] 

«BM©«a«jfefc:3v>T*it-r*£, s-r^^-rx^-^fio. svrtc^T^fc*, w-xv^v 

-?6 2 9T©«BEHDy^HJ»T'bO. 5VT*0, * 6fcX-f y?»6 2 1 ft«jjrt-«#X-f y^ 1 (NPNh 
6 2 2~6 2 7©rJk^^-X5ry^KfiaiP«JBEVCE^0. lVttSi, ^yfS6 2 1t->U 
-XUfaU^6 2 9 T©««Bg5*cte 1 9. 2mAX0. 6V=11. BrnWifHfStl*. 
[0 14 7] 
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Sfc, DC-DC3>/W6 1 6~6 2 0©tta*tt4XT*5&. D C -D C n >A-^ 6 1 6 ~ 6 2 0 T 
2 5mWX 0. 0 4 = 1. OmW 
[0 14 8] 

LTzW-dT. Z-iy^me 2 1 ty'J-Xl/^al/-^ 6 2 9 t D C -D C P >/t— ^ 6 1 6~6 2 0££-&:b-tr 
11. 5mW+l. OmW=12. 5mW 
2 OmW/ (2 5mW+ 1 2. 5mW)=5 3. 3% 
[0 14 9] 

[0 15 0] 

(DC-DC3>A-^6 16~6 2 0) £ <fcr»y -Xl/^ a. V-5> 6 2 9 £ lA^J&fcf 3 21 1 tr.£ 0 
[0151] 

[0 15 2] 
[0 15 3] 

SSK, i««ife*^ii1iii6 3 0(Dtti^t^«WIS7^;^^feoTfeJ;^o 
[0 15 4] 

2 9©ffi^t^«^«^iiffiig6 3 0 ©«ig^CDWt^HS^«^(D7: XU 77. ^jflJWI-?. P 
-A*X 7 J )V? tf$> r> T <fc & 
[0 15 5] 

~6 2 0<Dliitin!£\Zttl,. ->U-XKal/-^ 6 2 9 <D\£l>m,J£tf±% < & <fc 5 HHg^nT^tlkfPfllg 
[0 15 6] 

**, ^-f^iWnst, itflffl^©^ bJimmm (Error Vector Magnitude) a»*ftU 
[0 15 7] 

[0 15 8] 
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[0 15 9] 
[0 16 0] 
[0161] 

* fc c n 6 ©ffl^-s-fc-a- 1# a e n& . 

[0 16 2] 

«sftftDc-DC3>;t-^oaiAtffi*iiiEii/Ti/'j-xi/*ai/-?62 9 a«««j*#-s*ffiaai"rs 

*.*C£#T*, DC-DC3>/t-$rfc£aa5fcat/frfc^3*, •>U-Xl/=fal/-3'6 2 9 K <fc 3 « 

[0 16 3] 
[0 16 4] 

tVfcft-Dtt, mmnS. (ErrorVectorMagni tude : EVM) ©^foWUiiT^-S. & 

CioT4i;57yiJ7X^»IE1-| 1 7>5 1 I'J7X7^MO»«i$t<t5ui:^Tt§. *©fca&, x 
[0 16 5] 

;HS&ALTV»fcfc«>, ffiflttttftflMnBtfOFF (&ffj£#0) © £*©7<V 3 <fcv>»£, 
£ffj&£- Kfr fcftT , 7G©*IMfcStt5GTS&J&»o;fc: (EVMtt«©*ftSairiT^fc) . 

Aff»tAilMi«tOPF (SfHJ££-0) ©£*, *»ft«*ii*»KA*Sn4«*'bOT**fc«& 4 7 
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[0 16 6] 

[0 16 7] 

(HS£©I*<i 7 ) 

2 9Hft*T, XSy^7*n77 2 9tfl|HftjStT, £tt©&tt 6 <htej|&£. *n&*tt£lt©Mi 6 fc R 
#£»fl*&©T, WUWUHtU KWS#irr3. lSy^7*Q77 2 914, X'f yfl|6 2 lOfflASai/i? 
^fcA£U ^-^ia*tfciiafflfa6 l 2©*EE*t>tfc, 3 0tC«M«E«^X.«. 

[0 16 8] 

fflv>*»£, h7>-^^wtfcJ:-3T«*a*i*»«T?tiiRa*ia. l**u ^tosmh 

[0169] 

3>A'-^S6 1 5^e>©tli^$tfi^ ( i:IH;^:(DX5y^7*D r 7i¥8 2 9 <DZlV>79 fctfttttltU uCDIS-^ 
7*0'7#8 2 9 ©•"«- A*f K:Dfc!&»3rtA £x 5 y * 7 *D <7P 8 2 9 £WgC0>X-f y ^P6 2 lTWOf^S 

IS"^7*D7»8 2 9H U=5MtEE3EJft^RfcfflMi-r*. fc*5, 7.-f 6 2 1 ttNMO S h 9 >i?X?T° 

U-Xl^al^-*S«uaLfc3ttS©»*t>, ±CtH#K#A*^i*tT#*. 
[0 17 0] 

*K©#IR8T»l*aftStflnWfe»*tt, DC-DC3>;WS6 1 5 <hi5JSi£*#ii*gg§6 3 OtCDfllll 
5y^7*n78 3 0-8 3 5tf*A*©*T, A-f y f 1 ^ 6 2 1 (i«»iBK Affltt«ftJi«S6 3 0 'MB 

[0 17 1] 

(&tt©»tt 9 ) 

01 0\Z*%WOmM<DMm9\Z&VZ&mm<D&®OZfUy?®&7F;VT^Z>o E©*K©#*©aS««K;ju 0 
1 0fc*-TJ;5t, tttfSMMMMtl 1 2*>5ffiftSnsJHtoft&tt*jtfflHg9 0 lCAAU X****89 0 
l©(BA4l5y^7*n72 2 90AA K-X) fcjg&U 15 y ^7* P«7 2 2 9 ©fti# (X5y^) 

i#<ii§9 o i K:ft»3!-r*«k3Ki,-a>*. jjt9 0 2, 9 o 3ttf n^n;H/U3>x>*s*t. ^©fti©8i 

[0 17 2] 
[0 17 3] 

oai©*tti o) 

01 1 K*36ffl©*K©#» 1 0tc*^*2lflHi©K«©Xny^HS*bTVi*. £©*»©#«©£«««:, 
01 iKtiji;, i5-^7tn79i 0 *U m<D hy> 
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©1 1 2^Sffl^7Sn«igte^*iSi3f«eig9 0 lfcXAU ttffJNW9 0 1Offl»*^->a^B»T»* 
xs»^7*n!79 1 0 ©Agnail U 12^7*079 1 0 ©tttftSiftgjtflNg 9 0 1 fc<MHW"*J:5lCb 
Ttr**. f§9 0 2, 9 0 3tt**l*tl/W /Un>7>tSif t ^9 11, 9 1 2\Zh?>>>X?, 913, 
914i * 9 15, 9 16li^t-HT. ^n5«Sl5 7^7tn7^LW5. -fOiOl^2t 

[0 17 4] 
[0 17 5] 

(mmcomm 1 1 > 

HI 2fc*36W©**©»IBl lt*tt*aifl|«©»«©^DyirHS*LTV»4. £©*J6©^Jg©j§fi1gkJu 
012[;7nfi5l:, I2>^7 ; tn7 9 2 0)5S7'-rya7 , ;«ti^tlW5. fLT, £©»«««, 
Xta»K¥Kl 1 2^&UftSttS£«j£#£ftJMHH8g 0 lfcAfcU ttff*MW9 0 1 ©ffl7j£7V~>a.7> 
S»T*5lS'^7*ni79 2 0OA*Kl»«b, X = y $ y* P 7 9 2 0 ©ffift«ttffJt«HI 9 0 1 
5J;5CbT^§. ff*9 0 2, 9 0 3llf nfn/H;Un>f >t^«t ( ff*921, 9 2 2tth5>^ 
> 9 2 3ttJStft, 9 2 4, 9 2 5fi^t-KT, £ft5#X3 y *7* D7S»fcLT^S. *©«©*jfcttH2 

[0 17 6] 
[0 17 7] 

[0 17 8] 
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